Does bilirubin play a role in the pathogenesis of both cholesterol and pigment gallstone formation? Direct and indirect influences of bilirubin on bile lithogenicity.
Bilirubin is found in the center of cholesterol gallstones, but its pathogenic role in their formation is unknown. Bilirubin causes a disproportionate reduction of biliary lipid secretion without affecting bile salt secretion in association with a change of biliary lecithin species, which modulates the cholesterol crystallization process. Therefore, the present study investigated whether bilirubin can influence the cholesterol crystallization procedure, and the mechanism(s) of any such action. Supersaturated model bile was prepared (taurocholate/lecithin/cholesterol at 71:18:11, a total lipid concentration of 9.0 g/dl, and cholesterol saturation index of 1.8), and cholesterol crystallization was monitored over time using a spectrophotometer and video-enhanced differential contrast microscopy in the absence or presence of bilirubin (at a final concentration of 10 microM, 20 microM, 40 microM, and 100 microM). Bilirubin enhanced the onset of cholesterol crystallization by 50%, whereas the crystal growth rate and final crystal mass were reduced at a high concentration of bilirubin. Taken together, these results suggest that bilirubin influences the cholesterol crystallization process, by either a direct interaction with biliary lipids that alters metastability, an indirect alteration of the bile salt-micellar lipid holding capacity, or both. Thus, bilirubin may play a role in the pathogenesis of both cholesterol and pigment gallstones.